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Card 1/1 

Author : Khaskind, M.D. 

Title : Wave motion of a heavy liquid 

Periodical : Prikl. mat. i mekh., 18, 15-26, Jan/Feb 1954 


Abstract : Solves the spatial problem of the wave motion of a heavy liquid caused 
by the vibration of bodies or the pulsation of singularities, Examines 
the planar-parallel waves generated by pulsating and non-stationary 
singularities in a heavy liquid. 


Institution ; 


Submitted +: February 6, 1953 
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Card 1/1 Pab 85. 9/19 
Author : Khaskind, M. D. 
avanceaiomn ct ogi EEA LEED HiT 
Title : Non steady-state gliding along the excited surface of a heavy liquid : 


Periodical : Prikl. Mat. i Mekh., 19, 331-342, May-June 1955 


Abstract : The author considers the plane problem of the vibrations of a weakly eg 
bent gliding contour along the surface of a heavy liquid for a given bey oe 
system of inflowing regular waves. For its solution he introduces a - 
fuctional combination of a complex variable, whose determination re- : 
duces to the solution of an infinite system of equations relative to 
the coefficients of the series expansion of this function. He ana- ‘ 
lyzes the solubility of this system and determines the perturbed wave J 
motion of a heavy liquid and the hydrodynamic forces acting on the 
gliding surface. 


Institution: - 


Submitted +: October 30, 1954 SS ws 
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Approximate determination of the optimum size of ships. Isv.A¥ a 
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(Shipbuilding) a 
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Three-dimensional flow around thin bodies. Prikl.zat.mekh.20 no.2: a 
203-210 Mr-Ap '56, (Aerodynanics) (MIRA 9:7) Si 
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AUTHOR: Khaskind, M.D. (Cdessa). 24-7-9/28 oa 


TITLE: “Disturbance forces and degree of immersion of ships in 
presence of waves, (Vozmushchayushchiye sily i 
zalivayemost' sudov na volnenii). : 


PERIODICAL: "Izvestiya Akademii Nauk,Otdeleniye Tekhnicheskikh Nauk" 
(Bulletin of the Ac.Sc., Technical Sciences Section), 

1957, No.?, pp.65-79 (U.S.S.R.) 

ABSTRACT: The case of arbitrary waves is considered and the general 
formulae are derived for the disturbance forces and the ae 
moments acting on the ship. It is shown that during ae 
radiation of diffracting waves, which can be characterised vs 
by a dipole source, concentrated pressure etc., the 


disturbing forces and moments can be determined more simply of 
by radiation functions of the vessel which characterise the coe 
radiation of the waves in a heavy liquid during oscillation a4 


of the ship with unit speed amplitudes. In the case of 
diffraction of the regular system of travelling waves the 
forcee and the moments and also the generalised damping in 
coefficients are expressed solely by asymptotic character- i 
istic radiation functions and their inter-relation is 

1/2 established evaluating the degree of flooding of ships in 
presence of waves, The obtained results are applied for 
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.. KHASKIND, M.D.,doktor fiz.-mat.nauk : 


Some characteristics of rolling and methods of controlling it. 
Trudy NTO sss 7 noe2:61-71 '57. (MIRA 12:1) 
Stability of ships) 
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KHASKIND, Redes doktor fiziko-matemat. nauk, prof.; KHOMBUKO, V.S., aspirant 


Bisse cadenstee oscillations in cylindrical magnetrons. Trudy ; a3 
OTIP 4 KHP 8B n0.1:63-74 '57, (MIRA 12:8) = 


1. Kafedra fiziki Odeeskogo tekhnologicheaskogo inatituta is : 
pishchevoy 1 kholodil'noy promyshlennosti. 


{Hagnetrons) ae 
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‘ 

AUTHOR: Khaskind, M.D, (Odessa) 2825/54 

TITLE: Diffraction of progressive waves round a vertical barrier Oe 
in a heavy liquid. (Difraktsiya begushchikh voln vokrug a 


vertikal'noy pregrady v tyazheloy zhidkosti). 


PERIODICAL: "Izvestiya Akademii Nauk Otdeleniye Tekhnicheskikh Nauk" 
(Bulletin of the Ac.Sc., Technical Sciences Section), 
1957, No.8, pp.146-149 ( 


U.S.S.R.) 
ABSTRACT: A method is described for the determination of the forces es 
and couples resulting from the diffraction of progressive rx 


waves round a vertical barrier in a heavy liquid. The 
barrier extends from the bottom of the liquid right up to 
its free surface. The forces and couples can be obtained 
from the asymptotic forms of the wave functions which 
describe the waves in the presence of barrier vibrations, 
General formulae are given and the special cases of a 
circular cylinder and a plane are considered in some detail. 
An approximate method is described for the calculation of 
the asymptotic forms of the wave functions for an arbitrary 
cross-section of the barrier. 

There are 1 figure and 6 roferences, 4 of which are Slavic. 


SUBMITTED: January 3Q 1957. 
AVAILABLE: Library of Congress 
Card 1/1 
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AUTHOR: Khaskind, M. D. (Odessa) 24-9-10/33 ee 


TITLE: On the irreversible and non-equilibrium processes of 
compression and expansion in gas engines. (0 neobratimysh 
’ 4 neravnovesnykh protsessakh szhatiya i rasshireniya v 
gazovykh mashinakh). 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh [RM 
Nauk, 1957, No.9, pp. 76-81 (USSR . 


ABSTRACT: The non-steady state unidimensional motion is considered ena s 

of a viscous and heat conducting gas in piston engines and 
an evaluation is made of the irreversible and non- 
equilibrium processes of compression and expansion of the 
gas as a function of its physical constants and its 
relative flow speed. In para.l the processes of thermal 
conductivity and internal friction are considered, assuming 
that there is a heat inflow q per unit of mass of the gas 
per unit of time due to the heat conductivity and internal 
friction as expressed by eq.(1.1), p.76,based on the book ; 
"Mechanics of continuous media" by Landau, L.D. and he 
Livshits, Ye. M., 1954. The results derived in para.l ‘ 
show that in the processes of compression and expansion in 
the gas it is possible to completely disregard the 
irreversible phenomena of thermal conductivity and internal 

Card 1/2 friction and, consequently, to consider the gas as being 
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AUTHOR: KHASKIND, 2 MeD. (Odessa) 40-4-20/24 
TITLE: ° on. ‘the Suction Force. of an Oscillating Wing in a Subsonic Flow 


(0 podsasyvayushchey sile koleblyushchegosya kryla. v dozvuko- 
vom potoke). 


PERIODICAL: Prikladnaya Matei Mekh., 1957, Vol.21,Nr 4, pp.581-584 (USSR) 


ABSTRACT The author represents a theoretically carefully founded 
derivation of the well-known formula for the suction force of 
a wing which is flown on with subsonic velocity (sees Khaskind, 
PrikladeMatei Mekhei1,1,1947; translation No Ag-T-22, Air 
Mate Com. and Brown University). New results are not present- 
ede 


SUBMITTED s January 12, 1957 
AVAILABLE: Library of Congress 


CAPD 1/14 
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7 
KHASKIND, M.D. 
"Radiation an d Diffraction of Sound Waves in a Half-Space." 


paper presented at the ith All-Union Conf. on Acoustics, Moseow, 26 May -@ Jun 58. 
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; AG 4-.1~-13/23 . 
AUTHOR: Khaskind, M.D. 
PITIE: “Diffraction and Emission of Acoustic Waves in Liquids 
and Gases. Pt.Il. (Difraktsiya i izlucheniye akusti- 
cheskikh voln v zhidkostyakh i gazakh. Chast* IL «) 


PERTODIGAL: Akusticheskiy Zhurnal, 1958, Vol.IV, Nr.l1,; 
pp- 92-99. - 

ABSTRACT: Using Bernoulli's equation and carrying out calculations ase 
of pressure to the second order of small quantities, eG 
the author obtains general formulae for mean values of 
hydrodynamic forces and moments acting on a body on 
diffraction or emission (by that body) of acoustic ee 
waves in liquids and gases. These general formulae Bi So 
are illustrated by calculation for the special case ' 
of a solid‘circular cylinder in eccentric rotation. 
There are 5 figures. 


ASSOCIATION: Odessa Technological Institute of Food and 
Refrigeration Industry (Odesskiy tekhnologiche aan 
institut pishchevoy i kholodil'noy promyshlennosti. 


SUBMITTED: December 29, 1956. 


Card 1/1 1. Bernoulli's equation—Applications 2. Sound--Diffraction 
-~oMathematioal analysis 3. Sound~Emission-—Mathematical 
enalysis 4. Sound—Pressure-—Mathematical analysis 
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3OV/24-58-10-9/34 


AUTHOR: Khaskind, M. D, (Odessa) 
en etl 

TITLE: Heat Transfer in the Ground Under the Insulation of Refrig- i 
erators (Teploperedacha v grunte pod izolyatsiyey kholodil'- ‘ 
nikov) 4 

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh a 
nauk, 1958, Nr 10, pp 51-62 (USSR) 


ABSTRACT: The problem considered is illustrated in Fig.1 and is a, 3 
formulated as follows: let L be the arbitrary contour of 
the outer boundary of the insulation of the base of a re- 
frigerator, 6 the thickness of the insulation and L, the 


contour of the inner boundary of the base of the refrigerator. ee 
Let further O° (x, y) be the temperature in the insulation 


and O(x, y) be the temperature in the ground, A, and AY 


coefficients of thermal conductivity of the insulation and 
the ground, o, the temperature in the refrigerator, 9, = 


the mean temperature of the surrounding air, oa and Xs 


fo) 
Card 1/4 
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SOV/24~-58-10-9/ 34 


Heat Transfer in the Ground Under the Insulation of Refrigerators 


the emissivities of the surface of the ground and the floor 
of the base of the refrigerator. It is required to determine 
the function @(x, y) . This function is given by Laplace's 


equation: 
2 2 
Se. ,, 8 . 0 (1.1) 
dx Oy 
the boundary conditions being: 
are = a,(@ ~ 9) for y 3.0, [x{>a (1.2) 
el) de° ry 
~roe =-hy @=#OQ°onL . (1.3) a 
e on. " dn : t 


The function e°(x, y) giving the distribution of tempera- 
ture in the insulation is given by the analogous condition: 


de” o,(0° -0,) on L, (1.4) 


‘Oa 


Card 2/4 
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SOV/24-58-10-9/34 
Heat Transfer in the Ground Under the Insulation of Refrigerators 


The solution obtained corresponds to the physically admissible Him 
continuous distribution of temperatures in the whole of the 

ground, Using this solution, it is possible to determine the 

depth of penetration of low temperatures into the ground and 

to estimate the thickness of the insulation corresponding to ‘ 
these temperatures. In a simplified form and in the special Wyo? s 
case where the base is absent, the problem was solved in Refs. 
1 and 2, in which it was assumed that the temperature under 
the refrigerator is constant. Such a simplified problem 
leads to a temperature distribution which involves discontin- 
uities and infinite heat flow. Im the present paper a general ; 
solution of the problem is obtained, The possibility of the 
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presence of underground water is also taken into account. 
There are 4 figures and 6 references; 5 of the references 
are Soviet and 1 is French, 


SUBMITTED: June 10, 1957. 
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AUTHOR: Ynpskind, M.D. (Odesss) 40-22-2-15/21 ; 
> ee a ena 
TITLE: Oscillations of @ Grid of Thin Profiles in an Incompressible 
Stream (Kolebaniys reshetki tonki'ch profiley Vv neszhimayemon 
potoke) 


PERIODICAL’ Prikladnaya matematika i mekhanika,1958,Vol 22,Nr 2, 
pp 257-260 (USSR) 


ABSTRACTS In another paper [Ref 4] the author investigated the oscil- 
lations of 4 biplane in an {ncompressible liquid and now in 
the present paper he refers to the calculation method de~- Ad, 

veloped in the other papers The method is applied to tha in- 
yeatigation of the disturbed afflux and to the hydrodynamic 
forces for the oscillation of thin grids. The investigated 
problem is directly connected with the research of the flow 
and of the forces in turbomachines. An approxinative solution 
of the problem of the oscillating grid for which the oscillat~ 
ing grids are replaced by & system of discreet vortices was 
given by other authors, put it is not applied in this papers 


woe 


“ 


By & conformal mapping the field between two grids is mapped 
onto & simpler domain, and for this domain the author sets 
up in form of integrals the velocity potential of the flow 


: 2 : 
Card 1/2 under consideration of the boundary conditionse The complex 
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3 “gachilations of e Grid of Thin Profiles in an 40-22-2-15/21 
Incompressible Stream 


velocity potential: 
w(z) = ¥,(2) + w, (2) - 


4s separated into two parts, whereby the one part represents 
a flow around the grid free of circulation, while the other 
part corresponds to the solution of the homogeneous problem» 
There are 1 figure, and 3 references, 2 of which are Soviet, 
and 1 German. 
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AUTHOR: 


TITLE: 


Khaskind, M.Ds (Odessa) 


ploskon neszitheaycton potoke 


PERIGDICAL: 


ABSTRACT: The author investigates 


In one of these partial 
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Oscillations of a Thin Tandem 
conmressible Slow (Xolebaniyva 


Prikladnaya natemetike 1 mekhanika,1958,Vol 


_ CIA-RDP86-00513R000721910011-9 


"ot 


50¥/40-22-4-5/26 “y 


Multiplane in a Plane In- 
tonkogo poliplana tandem v he 


22,lr 4, 
pp 465 - 472 (USSR) 


the small oscillations of @ tardem 
multiplane with thin profiles in a plane incompressible flow. 


The problem is subdivided into 
problems the homogeneous problem is 


two simpler partial problems. 


to be solved, to determine the flow of a system of wings 


without any circulation, 


while the second partial problem is 


a homogeneous task which is solved by means of functional set 


ups. The two partial provlems 


of the theory of thin wings, 


are investigated with the means 
and the whole investigation 


finally leads to the determination of certain constants by 


means of linear equations. 


More than half the volume of the paper is devoted to the in- 


vestigation of oscillationg o 
two wings is considered to be 


Card 
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Plane Incompressible Flow 


ximative expressions for the hydrodynamic forces and for the 
energetic relations. of this biplane system, 

For the general case the calculation leads to extremely 
complicated integral equations. Also for the simpler case of 
the biplane there are carried out no evaluations of the 
ceneral formula obtained. 

There are 1 figure, 5 references, 3 of which are Soviet, and 
2 German. 
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Profile streamlined by a supersonic constraint flow. Prikl. 
mit. { mokh. 22 no.6:615-818 H-D '58, (MIBA 11:12) , 
(Aerodynanics, Supersonic) 
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AUTHOR: Khaskind, If. D. 
a 
TITLE: On Some Regulesrities in the Slectron Current in a Vacuun 3 
: ‘ . 
(0 nekotorykh sakoncenenoctyalh eleytronnocs teoka v vakuune) Zs 
PERIODICAL: pe ‘fekhniche skoy Pigiki, 1295, Vol. 28, Np 2, pped24-428 
? 
USSR) 
a 
. 
ABSTRACT: Tho methods of sinilarity and dimension are heve eaplcyed for 
determining the rules governing an clectron current.of dicdes. 
@he ennploynent of these sinplest methods is sonplesely natu- cae 
ral in the present case oe does not require ary additional SP pvt 
thecreticalassunptions either (which are conn:eted ae the 


nature of the Pune tionnle equations which express thece rhens- 
nena). The general law which ie obeyed by the volt-cupere cha~ 
racleriatic of the electron currant at tne dioden, iy deter 
ringed. Yhe sume methode permit to indicate and to perfora : 
the analysis of the dependence in the saturation cursent,of ; 
the thermionic emissicn. Whe employmens of the dimension meth- 
od shows that the deviation of the volt-nurcre sR ser tah ie 

Cand if of the electren surrant in vacwia from Langnuir's V7/> law as 
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well in the presence as in the absence of initial velocities 
in the electrons leaving the cathow is important. Yhat neans 
that beside the initial velocitics of the electrons other es 
39 sone ret taken into account in the existing thesry of 
/° law also are of greats importence in the phenomenca 
voatigatod here. Bom tie derived formula (9) is to be sa 
that beside the dependence on the preaence of initial ve 
ties of the elwtrens leaving the cathode the volt-anpexe cha- 
ractoriatic of the atreaa of electrons at the dicdes is do- 
tgmpined by the conbination cf two lawa: the V 2 and tha * 
y7/é Jaw. In order to chack this fornule (9) by way of expe- 
rinmt a diode in a pure shane (without grids) was investigat- 
ed.It¢ is shown that the linuar law found (between » and c) 
corresponds to the experimental data in the investigatede vol. _ 
tage-range at the anode with a high accuracy. It is shown that 
in de pendeies on the order of magnitude cf the initial energy 
of the electrons different depentences for the diode-curren’ 
in the surroundings of the very yme]l and not too small V_- 
values (anode~ potential) are ubtained. Finally the Jepanteawe 
Card 2/4 of tho satuvation current of the thermoelectric emission is 
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analyzed. Beginning with a certain V_-value the sucking off 
of the entire cloud of electrons to the unode takes place. 
Therefore the intensity of the saturation current is depen- 
dent oft e (charge of the electron), n_ (nass of the eleo- 
tron), the work function A and the characteristic of the elec- 
tron gas @ = kT ( k denoting the Boitznann's onstant, T the 
absolute temperature), as well as of Planck's constant h, as 
far as the electron gas in the case investigated here appears 
to be degenerated. Thus i = f(e, m., A. h, 9). From these 6 
dimensionless quantities three nondinensionless ambinations 
are forneds 


2 zg 

5 ee: . Ah § in” 
’ Oe RE | ass 

9 1 ne 2 


en_9 
@ 


Therefore 5 = £( f ; n): The experimental data show that the 
dependence on § well obeys the exponential law and the 

following is obtained: § = £ ( ea | 
oS 


there are 2 figures, and 2 references, ull of which ara Slavic. 
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ASSOCIATION:  Cdessa Technolozical Institute of Food and Refrigeration industries, 


(Udestn.y vekhnolog 


icheskiy institut pishchevoy i xholedil'noy 
pronyshlennosti) 


SUBNIVPED: January 28, 1957 


AVAILABLE s Library of Congress 


1. Dicdes-Electron current 
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AUTHOR: Khaskind, M. D, (Qdessa) 


MITIE: Theory of Resistance of Ships Moving Through Waves (Beoriya 
soprotivleniya sudov pri dvizhenii na volnenii) 


PERIODICAL: Izvestiya Akademii nauk SSSR OTN, Mekhanika i mashino- 
stroyeniye, 1959, Nr 2, pp 46-56 (USSR) 


ABSTRACT: The formulae are given which describe the motion of a ship 
under various waving conditions. The general formula of cal- 
culating the forces of resistance when the volume of liquid is 
given as 7 can be described by a system of cooriinates form- i 
ing the surfaces {+C +S where & is a stationary surface 7 
described by the ccordinates moving with the velocity equal to 
that of a ship u , S - surface_of the ship, GC ~ part of 
the free surface between S and 33 (figure on p 46), h - 
depth of the water basin, The motion of the liquid can be 
described by Eq (1.1), where R - Zk - the main vector of 


hydrodynamic forces affecting the surface S , R - horizon-— 

tal component of that vector, % - lifting force, k ~ unit 
vector along the axis z , G@ - weight of the volume t of aye 
the liquid, P - main vector of hydrodynamic forces of press- Ti 
ure acting from the outside of the liquid, Q ~- vector of iy 


quantity of motion, defined by Eg (1,2). The motion of par- 
Card 1/5 ticles of liquid is given as Eq ‘et 


>) and the equation of 
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‘ SOV/179~59-2+7/40 fis wal 
Theory of Resistance of Ships Moving Through Waves 
weight of the volume t as Eq (1.4), where t, ~ volume of 


liquid described by the surfacea 5S i C, + % , dt - volume 
of liquid above Cy and g - gravity. Applying tne Lagrange 


integral, the Eq (1.5) can be obtained and the value of P+G 

is derived from Eq (1.6), where D - water displacement of 

the ship, L «profile obtained from the cross-section of the 
surface & , of - prise of free surface above the plane 

z =O ., From Bqs (1.1), (1.3) and (1.6) the formula (1.7) 

can be derived which determines the value of the main vector 

of hydrodynamic forces affecting the ship. If the surface 

is represented as Pa then the formula (1.8) is cbtained from #im 


Eq (1.7). The expression (1,8) represents the exact formula 
which can be used when the velocity potential is known, This 
equation can be given in a linear form, Eq (1.9), from which 
the resistance of the ship [ can be found as Eq (110), . 


where Ey - velocity potential of the diftracting waves, 9 -j] 
velocity potential on the surface 5, and F = harmonic 
Card 2/5 
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Theory of Resistance of Ships Moving Through Waves 


function, For the incoming waves Eqs (1.11), (1.12) and (1.13) 
are obtained from the formula (1.9). The functions F and ee 
$, become harmonic functions hq (1,14) in the region Ty < 


described by the surface a which represents the surface of 


vertical cylinder. The horizontal forces of resistance can 

be found from Eqs (1.15) and (1.16). Im the case of unsettled 
motion the resistance of the ship can be obtained from the gen- i 
eral formula (1,17), and the mean value of resistance in : 
steady motion can be derived from Eqs (1,95, (L125), and (1.16). 

The potential velocity § (x, y, 2, t%) im this case can be 

given as kq (2,1), where Ce ~ the rise of the disturbed sur- me 
face of the liquid, The mean forces affecting the ship in a 
disturbed sea of definite depth can be obtained from Eq (2.8). 

The analysis of the separate econponents of the force R can 

be made when the function J is written as Eq (2.9) where V 

and © ~- vectors of progressive and angle velocities, and the 
harmonic functions BD (1 » P29 D ae Do(9,, 5 95 > 6) and 

fy are defined by the conditions (211002 (25315 (2,12), Thus 


the expression (2,20) can be derived from Eqs (2.21); (2.22) 
Card 3/5 and (2,23), In the case of longer ships, the 9s (2,24) and 


Tessie TeaMa 
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(2,25) can be applied, The verification of the results ob- 

tained can be carried out when a maximum resistance is cal- 
culated from Eq (2.28). Aliso, the formula (2.26) can be 

used if it is considered as a parallel ta tha phase velocity 
of the waves. Then Eq (2.29) can be applied, In the case of . 
progressive motion of the ship, the formula (1,15) and (1,16) 
take the formg (2,44) and (2.36), For the infinite depth of 
liquid the harmonic function F(x, y, 2) 1s defined as 

Eq (2.36), from which Eqs (2.37) and (2.38) are obtained. As 
an example, a case is described where u = 0 (A, = 00 , 


Ay * Y) and Eqs (2.40) to (2.42) become Eq (2,8) (h = ©), 
Then, the resistance of the ship on quiet water (r =O , 
o20,A, =2 sec“O 747 20,0 # g/u*) can be defined by 


? 


Eq (2.43), The approximate formula in this case can be given 
: Bq (2.44), (2.45), where the function H, (A, 0) is 
Card 4/5» 
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ined by Eq (2.32) for hoo i.e. Eq (2,46), There : 
Gel cisure aad there are 10 references, of which 7 are = 
Soviet and 3 are English. : 


SUBMITTED: April 17, 1957. ° 
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Khaskind, M. D- gov /20-125-4-25/74 ew 


The Freezing of Ground Under an Insulated Surface (Promerzaniye ote yi 


grunta, pod izolirovannoy poverkhnost'yu) 


tasee) Akademii nauk SSSR, 1959, Vol 125, Nr 4, pp 762-785 
USSR 


In the present paper the generalized problem of the freezing oie 
of ground in the case of the existence of an insulating layer 

on its surface is investigated. Such a problem corresponds 

to the freezing of the ground beneath the insulation of a s 
sufficiently broad cold storage house. The insulating layer ey 
is taken into account on the basis of the here introduced 

non-eteady heat transfer coefficient. In the case of lacking i 
insulation, and in the case of unlimited heat emission by 4 Ds 
free surface, the problem investigated in the present paper “ 

is reduced to the usual formulation of Stefan's problen. 

The general solution is found by means of complete systems 
of orthogonal functions, in a similar way a3 in the case of 
the uaual formulation of Stefan'g problem. For the purpose of 
evaluating frost-depth in the upward direction, steadiness 
is assumed. According to the evaluaticn found, «s 
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The Freezing of Ground Under an Insulated Surface BON/201 25-4 25/74. 


the insulating layer delays freezing of the ground sonaiders 
ably. The functions 06 (Ft) (a = 0,1,2) determine the die-~ 


tribution of ionpetatices in the insulating layer of the thick- 

ness o in frozen and in thawed ground. By considering these 

three media to be homogeneous, the following heat conductivity 
equations are obtained: % 


a Dg 1 ad, 


oe 2s é #, a . x 
ee eae (i, 6, = 6°; 8 = 0,1,2). Here 0” denotes the 


temperature of ice formation in the ground; A, 7 Ayr 4, and By 
are the temperature conductivity coefficients of the insula- 
tion of the frozen and of the thawed ground. Also the ranges 
of definition of these quantities are given. Next, the boundary 


conditions for the function n\_ are given. For the purpose of 
eliminating the function 4, (¥5t) the symmetric solution of 
the heat conductivity equation for this function is used: 


Brot) «0, +0lapta)> te)= ta / oan, 


Lie th 
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ASSOCIATION: 
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Here C, and C, denote the integration constants. The calcula- oe 
tion is followed step by step. By means of a transformation, es 
the author then peses on to the functions u, and Ups and repre~- a eS 


senta the general solutions for these two functions in form 

of expansions in series according to complete systems of ortho- 
gonal functions. The equations resulting after some further 
stepsmay be solved by approximation by means of the reduction 
method, in which case the numerical methods for the integra- 
tion of ordinary differential equations are used. Determination 
of such an approximated solution is quite the same as in the es 
ease of an ordinary Stefan problem. A formula for the frost 

depth is derived. In the case of an existing insulation the 

frost depth develops quite differently than af there is no in- 
aulation. There are 1 figure and 10 Soviet references. 


Odesskiy tekhnologicheskiy institut pishchevoy i kholodil 'noy 
promyshlennosti (Odessa Technological Institute for the Food- 
and Refrigeration Industry) 
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KBASKIND, M. D., ond KHOMENKO, V. 8. (Odessa) 


"The Motion of Meteorites in the Ionosphere." 7 


report presented at the First All-Union Congress on Theoretical and Applied 
Mechanics, Moscow, 27 Jan - 3 Feb 1960. 
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Excitation of Surface Electromagnetic Waves on Flat 
Dielectric Coatings 


Radiotekhnika 1 elektronika, 1960, Vol 5, Nr 2, 
pp 188-197 (USSR) 


A conductive surface covered with a dielectric 
coating is investigated, and also the electromagnetic 
field above this Surface excited by given sources. 
For solution of the problem, simplified boundary 
conditions are assumed on the surface of the 
dielectric coating, and a method is developed for 
determination of the complete wave field permitting 
the separation of the surface waves in a simple 
form. A general method 1s applied to the analysis 
of:exciting surface waves by electric or magnetic 
dipoles, or their distributions. The results may 
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be used for improvement of computations for antennas ea 


of surface waves. (1) Formulation of Problem. A 

conductive surface 1s covered by a dielectric coating 

of thickness d, having dielectric constant and ee 
magnetic permeability € andy, respectively. In oe 
certain part limited by the surface S$ are located 
sources of an electromagnetic field (Fig. 1), whose 
time-variation intensities are expressed in terms 
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of the exponential, exp (AW t), which will be hereafter 
omitted. The field strengths above the coating in 
vacuum are designated by E and H, but in the dielectric . 
layer, by E' and H'. Then on the surface of the -_ 
diclectric coating we have the usual conditions: 


E,= Ei, By = Ey Ey = Ei, 


* . : for z=@ Bsn SL, a Rs 4 
Hy = Wey Hy = Wy Hy yt ( a’ ) ) 


On the conducting surface the boundary conditions of 
Leontovich are: 


! be . . , la Bry ‘fe Raa 
Exl= — Hy, hy = pall for z= —d (m= (7) ): (2) : 


where E,. and ae are complex permeabiiitises of the oe 


conducting medium. The practical rational system of 
Card 3/21 units 1s used. In accordance with this E , and Le s 
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Card 4/a2l 


exist in vacuum, but &'!, u'; e fle are relative 


values. In connection with the smali. thickness of the 
dlelectric layer conditions, (1) and (2) can be sim- 
plified, eliminating the field in the dielectric.) j5 
It 1s assumed that knd<l, where k =W (E oto) ; 
172 
is 


is the wave number in vacuum, and n = cet a) 
refraction coefficient. Expansions of E! ‘and 4! per 
Z can be limited ‘to the first two terms of the jn- 
terval (0,-d), and the simplified boundary conditions 
now are: 


7 on A 
Ea — dy = — pylon + ikn'd,) IL, pee 


: OF i for z=0 (4) 
Ly —d, Gy Po (Oe -+ ikn® 0) Hy 


(d,=dfe', Pp = (Hof )1/2 = 120 Tonm). 


Determination of the excited electromagnetic field 
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Zz = 0 is made by theelectric and 


magnetic vectors 
of Hertz Nl, and 


es using the relations; 
I= Hh ot H., 7 : 

Po E == — thp, rot la, 
(5) (6) 
E = graddiv I. + 22H, Ms grad div Wy 4- kl, 
The sources are assumed to be directed along axes x 


and z (therefore JU. = my = 0)» Substituting (5) 
and (6) into (4), the condit 


ions for components of anal 
Hertz vectors are for z = O: , 
atl. : . 
MUeey= 0, Malle, == (r mr +) =, (7) . 
our 
MaMne = 0, Mime = — (1+ pydy) me (8) 
where My) and M, are differential Operators; 
Card 5/21 
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ae sf 2 ep WO. 3, = ik 
AM, = or tf Py My == (- + r) (5 4 Ps), Pa Te eae? (9) 


Here Py+ Po are roots of the characteristic equation: 


i ik i — 
PD = pe — kB (n? — 1) = 0, (10) : 
Pix dk? (n?@— 1) — ikp,, as = — dk? (n? — 1) + ip, (11) 


It is aiso imp, <0; Imp, <0, Imp, >0, since Re Peo 


ImE <0 and Imi <0. For nonmagnetic metallic. Surfaoes,--~ 


‘the complex impedance Pi = i/2 KA(1+14) where 
A = thickness of the skin 


-layer, and therefore in tne 


centimeter range lp, —~ 1074 : 


For an ideal dilelectite 
Card 6/21 
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layer the complex character of 


ee Py» Po is very 
feebly marked, and they are close to actual values 
corresponding to an ideally conducting Surface covered 
by an ideal dielectric. For the other limit 


d,_= 0 boundary conditions (7) and (8) determine the 


Ontovich, Boundary 

conditions (7) and (8) permit Proce Solutions of the type: 

fo ePg, (1, Wy Agy (pt + R*) gy =: 0. (12) 
In the upper ha 
physically permissible, .which correspond to a characteris. 
tic number with a positive real part. These solutions 
determine the Surface waves excited on the dielectric 
Surface. From (9) and (11) 1t may ke jee: that for 
nonmagnetic surfaces ( [oy = 1), covered by an ideal 
dielectric, Re By <0, Re P} 


> O and Re Py <0. 
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Therefore the waves excited on these dielectric 
Rurfaces are connected with the characteristic number 
Pi+ (2) Method of Surface Wave Separation. For 


determination of the complete wave field and 
Separation of the surface Waves, the auxiliary problem 
of determining function Cee Zz), which 1s 

regular in the upper half-space outside the surface S, 
and satisfies the Wave equation; ° 


AD -+ hp s= 0 (13) 
and boundary condition: 


vu 1 pop=O0at 22-9 (p= p, +4. ip). (14) 


must be determined first. Another function f(x, y, 2), 
Card 8/21 Satisfies the wave equation: 
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Af FRY 220 (15) 


and 18 connected yk de Ys Z) by the relation:. 


dst PPS. (16) 


Condition (14) permits continuance o 


f function f 
into the lower half-space 


half-space, and the function 

the radiation principle. ‘The 
method is difficult, and there 
another method permitting an err 


of the excited Surface waves for an arbit 


rary 
Card 9/oax magnitude of function f, 


Equation (16) is 


10011-9" 
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differentiated, and after using Green's formula, 
Equations (23) and (24) are derived: 


a 
pe enn era! ak om <0, (23) 


eae | om tate, at P> Oem a Ut e728) as, (24) 

“0 S45 

Function @, in (24) characterizes the Surface waves 
excited onthe boundary z = O. In the above formulas 
always p PL.< 0, or Im h< O, and therefore waves 

are propazkted in all direction from the sources. 

(3) Dipolar Excitation of Surface Waves. The Hertz 


function m2) of the vertical electric dipole is 


determined tn agreement with the Simplified beunda::, 
conditions (4) by modifying (28): 
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so thr, dar ikt ae Reary to 
a) v € . eer Diy . “5 eee adh 2). ‘ m 
He fee a s + 7 pata fe ud, = “A beat wfc byt \ ~ ie peas de i iI, ($0) 
Hy == —~ 2répye ee 1? (yr), (31) 
Now the horizontal electrical dipole in point B 


Oy) 1s considered, for which the Hert, vector 
ITS has two components mm?) and m2), and the 


following expression in agreement with co 


nditions 
1s given; 
(2) = atin enn, F aoe : i Ge ike, 
PS aE a nds) 5 a (32) 
2 9 s.9 ; ev thr, 
Me = 2 (Wt — id, hg) 8 ie (33) 
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Analogously, following conditions (8) the components 


of the magnetic vector of Hertz I, 


are given; 


Uitk =O, Hi = HI, TIP Wye We, (34) 


m2) 


m are Hertz vectors of the 


It follows wate 


coating by the vertical electrical and the horizontal 


magnetic dipoles are of a considerably lower order, 
exceeding the exactness of the Simplified boundary 


conditions (4), 


For qd, = 


O and 25 ~ O formulas 


(32), (33) change to the known expressions of Hert:: 
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vector for a horizontal electrical dipole located 
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on the surface of a semiconductive earth. It is 7s 
of practical value to evaluate at which distance 
from the exciting sources the electromagnetic rield “ 


transforms into the surface wave fleld, 


assumption of te 


Under the * 


= O, the distance at which us 


practically the Surface wave Yield only exists can be 


calculated from: 


’ ‘ Kh ( ty h 


(4) Energy Relations. 


In order 


(37) 


to determine how 


much of the radiated electromagnetic energy is con- . 
centrated in the surface waves, the average flow % 
of electromagnetic energy through a vertical cylinder 

of a large radius r_, standing with its base on the 


dielectric layer, sRall be calculated. 


Using 


cylindrical coordinates Pos QO; and zs: 
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Py= LD Ro \as\ yl! — Hiyl5) rll, (38) 


Card 14A1 


” 


where E and H are considered as in the zone of the 
surface waves, and therefore P= average electro- 
magnetic power transmitted by Phe surface waves. 
Simple linear distribution of the electromagnetic 
field sources and an ideal dielectric layer on an 
ideally conducting surface are further assumed ( P: 


= 0 P)>0). A vertical electrical vibrator above 


the layer produces only the vertical component of the 
Hertz electric vector ae 


tls 


Hy = — 72 ( 1(z,) UY (ry, 25 29) dey, (39) 


Ark 
a--ls 
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where I(z_) = electrical current distribution 

function 8n the conductor section a - | a+l,); 

(2) . a 
nae = Hertz function of the vertical dipole per 


0 ‘s 4 f° = < 
(30). (31) For the zone of surface waves asymptoti- 


We (Fay 2) 2 — Uitu B2 Vey 
: ae )Y Mente (40) 
MeV Haden, 
u—t, 
From (5), (38) and (40) we have: 
py : 
My ae fu | Nv (41) 


Simllarly, in presence ot’ magnettle currents L *e. 
vy . . 
(%,) distributed over’ the section (- ie V5 
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parallel to axis x relations per: 
Py xs eae \ | Nn (8) FP (PF cos'O A? sin6) dO, 
. 
Vin ee \ lin (z,) ethy tay 09 by Stn 8) dx,, (42) 
-t 2 
can be established where Yoo 4, are coordinates of 


a point through which’ Sagees the horizontal section 
of magnetic current. For a Symmetrical vibrator with - 
velo = L it can be assumed within the scope of 


usual conditions that I(u) = Ig sink (1 -lul) 
(u = Z - 2) and in agreement with this for the 
asymptotic characteristic No it can be written: 


. Ny sx: ra Ler (k (cos kl - - cos 24] ch pl) + Py sin2kl sh Ml). (42) 
Card 161 
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A8_a definite e 
k t= W /2) lo 
layer (a=), from 
resistance of the su 


(42) 


Calculations prove tne maximum of 


order of 120 
di 


a 
d 
Oo 


ohms in the 


Ce 


he half-wave 
immediate vicinity of 
field changes to the f 
indicated extreme valu 


the 
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xample for the halr 
cated closely above the d 


(approx, dy /\S= 0.075 ( 

Olystyrene layer 
{yan The high magnitude of rad 
Vibrator indicates th 


leld of 
€ of the inequality (37) gives 
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-wave vibrator a 
jelectric - ‘ 


and (43) the radiation 


rface waveg can be written ass: 


@ 


Ry to be of the 


of small values of toti 
~ 1)71 For which . 


'= 1) has 

lation resistance 
at in the 
electromagnetic 
surface waves, The 


range 
ee 


230, 


vibrator the 
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waves, and from an analogous criterion it may be 
ofund that PoA> 0.25, Thus, already at ro =\ » the 


surface wave ampiitude exceeds by several times the 
itude propagated along the dielectric 


waves to full resistance of the radiation: For the 


power is; 


OM, (0, 2) on rmatl, 
al ] (45) 


Py = — [re _ oF a, z) 


’ 
t=a~l, 


The values of He (ee, z) for r, # O are determined 
by (39), (30), (31). To find Ite for r= 0, we 


can consider P, &@8 complex, and develop the equatici.ss: 
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ie er re 


nv (0, 2, zo) = My -f- 1h, MM, eae po Hts aah 1 en tk (24 a) 
: +j-25 ’ 


Mi 
Ml = dy 2 J ¢ * 


Heleaag ie ete) (46) 
rey Te Ve -- dl, 
“e 


Vv 


The meaning of the Separate addends is eer 
can be more Simply approximated by 


Il = rk: O ew tk (t-be,) 
a an eligi Peg “pli [ik (4 + 2o)], 
: ve . : tu an 
» Hi( ix) = \5 ——- du = ¢i (z) — tsi (x), 


Fron t5),. (46)," (47), the total complex resistance . 
ec’ the vibrator can be determined as; 


Dm thy + bet Ly, (48) 
Card 1944 . 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721910011-9 


10011-9 
"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R0007219 z 


Excitation of Surface Electromapnetic 77769 
Waves on Flat Dielectric Coatings SOV/109-5~2-2/26 
where 24 = vibrator resistance in tree Space; aN - 


resistance caused by the ideally conductive surface, 
The magnitude of 2, Gives the influence of the 
dielectric layer arid of the finite conductivity 

of the plane. ‘the expressions for 2) and Z,, 


a 
are well-known, but the resistance 43 .can be 
expressed through integral sine or cosine and 


elementary functions. In particular for a haif- 
wave vibrator; 


23 = — 60i (Ady (n? — {) — ip.) H, + 30i (kdjn? — io) Ha, 
Hy = Ei (~ iu) 4. 24; (— ug) 4- Ei(— fu_,). (49) 


amen(In GS — In 32) + (28% (— 2g) — Bi (~ Zin) — Bi (Bin, 


my = (4 ++ t), Uy = An y-, waepse (4 y— 1). 
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Assuming d, = 0 in (49), we get the value of 2. 


for a half-wave vibrator located above a semi- 
conductive medium, which was analyzed previously, 
but with incorrect results (U. LL. Barrou, Impedance 
of a vertical half-wave antenna above earth, of 
finite conductance, design and calculation of 
antennas, Sb. Statey, Gosudarstvennoye izdatel 'stvo 
po tekhnike svyazi, 1936, 70-76). There are 2 
figures; and 7 Sovlet references, 


SUBMITTED: May 29, 1959 
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TITLE: The propagation of electromagnetic waves over a 


gyrotropic medium 


PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 6, 1961, 
886 = 894 


TEXT: The author analyzes first a flat discontinuity plane between 

the free space and a homogeneous absorbing anisotropic medium. The 
approximate expression for the components of an electromagnetic 

field propagated over an absorbing anisotropic medium is given, 

the general expression being derived in full in b.D. Landau, and ; 
Ye.M. Lifshits (Ref. 1: Elektrodinamika sploshnykh sred, GIFML, — 
1959, p.- 397). The approximate boundary conditions obtained thus ade. 
are useful since they define the properties of reflections of plane !/ 
waves and in particular show that the linearly polarized plane 

waves, incident on to an anisotropic plane, become elliptically po- 
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larized Plane waves, incident on to an anisotropic plane, become 

elliptically polarized. The author then derives equations for E~ re 

polarization with the corresponding equations for H-nolerization 

(Figs. 1 + 2). 

Fig. dee Fig. 26 Hr ct 
: g 
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These equations j 
2 rove + + Avie ha et wee a 
gation of long Pate ee peter ea of propa- 
‘s Be aitver reflection from the i ~ 

phere are elliptically polari I asepecdeue 
ae sed. Next the coefficients - 
derived for the gyrotro aiden Tie nsf 0G Bre 

; pic electron plasma. For tr eee hen aad 
tization of the plasma the dielectric tensor ae piven occa 


. eg is give j 
by Ya.L. Al'pert, V.L, Ginzburg, Ye.l. Peynbers (Ret as cited 
traneniye radiovoln (Radiowave Dispers 1) opt E gee 2a Raspros— Fe 
152~157 s 9a GTTl, 1953, DD. 326, 
a & in O 
é,=({ —in & 0 |, 
0 O 2, | 
= gi (1 — is) my oq? “——~ : 
Pel alae Vaan. (13) | 
’ 3 2 w 
ee=i—piz.s=p.o=- 5, 
bes Ned cB 
sehenk 2 : pad 
g=-37) mm. Oy, my 
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Here e and m - charge and mass of the electron respectively; Bo = 

Ho Ho = magnetizing field induction; v - nuxber of electron colli- 

Sions with heavy particles in a unit time; wy‘= plasma frequency, ae 

Wy - hydromagnetic frequency; N - free electrons concentration. so 
tHe author analyzes next the electromagnetic field induced over a a 
8yrotropic plane by elementary radiators. Since the determination 

of the longitudinally magnetized field is very complex, only the 

transverse magnetized field is considered in the article and after 

a series of equation operations arrives attte fields of longitudinal- 

ly radiating electrical and magnetic sources as given by Eqs. 


ee on) 
(3) (3) ) 3 p (3) 
© Tex = Tings Le aaaaes Thnx my? Beet re ke Ie ' Ting =, (40) 
ia ia eeaeieeanes enemies 

and 

we an 

1 oy nm? ne!) - mt) nn . i) ex 

x om mx ery @: 0, Min = Thao “tr (41 ) 


in which nt), n (3) and nt4), ni) 
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the longitudinally radiating electric ang magnetic sources respec- aoe 
tively. In the last part of the article the author analyzes reflec- 

tion and attenuation. the definite integrals given by the author 
for hertzian vectors have the sane smape as in the particuler case 
Of propagation of radiowaves over a semi-co icting earth. This ay 
fact permits the sane approximate mothods of analysis of radio- eae 
wave propagation to be applied as given in Ref. 2 (Op.cit.) to 


eon bs 
’ 


na 


obtain the reflection formulae and attenuation functions in the : 
present problem. The author Obtains 
co aw eo Ae ay ay gris ye 
TD ee eee PT ce Vey 
e 79 boro (50) 
—tkr, Mee »—lhr, 0 
Thr ==> — VN, TE =: p, Ve, 
v9 Q — ae 
where Mis and Ve are attenuation functions determined by —_ 
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Vile Le abe (p,— Lota) — (eoral a) 


oer 
2 ? " { 
VE = Vil = TE (Lm) — L(t) (a= # (Pua), (51) 


Mn te he (nmr —H)e00 = (mr Be 60) 


in which dimensionless x may be i 
3) e considered as "numerical" 
tances in the syrotropic!'2cagy Nk ae “ sis a 
x 7 : X ~ Sess 5 + Sy oye 
ie rd 1,2/° 1 then integrating by 


is easily obtained and hence the asymptote of 
prot By po ett) 
ats BE OS Se re gee og, 


rye? kort 
: (52) 
sy L— (gt 8) (gt & rt fy ; 
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KHASKIND, M.D. 
Propagation or sound and electromagnetic waves in half~space. 


Akust,.zhur. 5 N0 04 2464-471 159, (MERA 14:6) = i 
1. Odeeskiy tekhnologicheskiy institut pishchevoy i kholodil'noy ; 
promyshlennosti. 


(Sound waves) (Electromagnetic waves) 
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302 93 
8/109/61/ 006 /011/008/v21 
D246/D305 
q,13/0 
AUTHUR: Khaskind, H.D. 
C2 ere ; 
TITLE: Diffraction of waves on a slit and a filn, oriented 
. perpendicular to the impedance plane 
PERIODICAL: Radiotekhnika i elektronika, v. 6, no. li, 1961, a 


1859 = 1870 


VEX s This is based on analyses published by the author in ear~ 
fier papers; The author works out in detail problems outlined in 
his papers (Ref. 3: Radiotekhnika i elektronika, 1961, 6, 8, 1259). 
First he investigates the diffraction of plane waves on a rectangu- 
iar slit between a conducting and an impedance plane which are mu= 
tually perpendicular. ‘the conditions for functions f(y, z) ana oly, 
2), introduced in previous papers, become 


7, - 
at 'e bie) 2 ; 
on o% < P Fo at y = 0, 0-= 2 <b; 
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Pt 
ayag = 0 at y = 0, b=t2 <2 w. 


For an interval of the z-axis, between -b and b, not intersecting 
the contour L + L* one can obtain the complex amplitude = ial 


apt cpt 5 
Athy p) = | Sp ePlan (So = (GH) (13) 


Then one can obtain an Ser ep eoe for the full surface saotene den~ = 
sity: tee AA A os Bie 


iene Fe 212 [go (0, 2) —e-P* (po (0, b) er? + jong a «)). (16 ) _ 
and the complex power . . 
hn ed ik sin B ¢ aft ike singe (19) 
Pe ie ganprep \ “ay & ds 
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$/109/61/006/011/008/021 
Diffraction of waves on a slit... D246/D305 


and the total aac: Vv, applied to the edges of the slit 


vale, (0, s) dz = in) oP dz. (21) Poss 
To determine function ‘ty the author introduces the ellyptical co- 
ordinate system and notes that the particular solutions of the wave 
equation in this system are products of even and odd Matier func- 
tions. Hence, one ne may a function f: - 


co 


a, (8) 7 ; 
13 one Te (0) Cy (n), ay = > Ajimdin’ ia. g : 
es (25) , 


dW) oe 4. U (bcos 9) cos my dn. 

Also the complex amplitude, power and potential can be similarly 
determined, using the formulae quoted above. This solution is app- 
licable only for the case kb «<1 and kb ~ 1, but then the treatment 
can be simplified, for example: 


f= aos + const. (41) 
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A(t hy p) = asI(v) (v= pb). (43) 


If the power is divided into the active and resctive, it results 

that the whole active power is used to generate the surface waves. 

Big. 2 shows the coefficient of transmission of the surface waves, 

Do, as a function of “4 for various Bo = k/h (the coefficient of re- 
tardation). When Kirchhoff's approximation is used ne 


mike 
r 


coe Ee “pa 2 vO pale — 
Vy ihe which gives Do 1 

the resultant curve is shown with broken lines. The same analysis 
is applied to the case, when any given field T¥ (Ys z2)/ is falling 


on an ideally conducting film which is perpendicular to the impe- 
dance plane. The boundary condition here is the following: 


en"2V 


ty 
Cer, 
I 


Oo 


iy = Dy at y=0, 0» <b. (53) 
For the liniting case, kb--.1, function f becomes 
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Bige 2. 
Card 6/6 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721910011-9" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721910011-9 


30293 - 


8/109/61/006/011/008/021 a. 
Diffraction of waves on a slit... D246/D305 eg 
f= bO,e” * ein y (70) - 
and the complex amplitude 
A(t hy p) = 4rd B Cot, (¥), 0 = ¢ —i_____ , (71) 


phx, (-) + *iT, (2) 


1/p is less than 2/3 of the width of the film, does one have the 
full reflection of the surface waves. There are 8 figures and 12 re- 
references: 8 Soviet-bloc and 4 non~Soviet-bloc. The reference to 
the English-language publication reads as follows: G. Blanch, H.E. 
Fettis, Subsonic oscillatory aerodynamic coefficients computed by 
the method of Reissner and Haskind, J. Aeronaut. Sci., 1953, 20, 12, 
85 


It follows from the curve that only when the effective height “ = ef- 


SUBMITTED: November 21, 1960 
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34031 
B70 Te) Pea /ODIZ oar e! 
D201/D301 
9,3700 (057 
AUTHOR: Khask nd, MoDo _ 
TITLE: Diffraction of waves at a tape placed along an impe- 


dance plane 
PERIODICAL: Radiotekhnika i elektronika, vo 7, noe 1, 1962, 78-89 


TEXT: The author analyzes the diffraction of E-waves at a rectili- 
near ideally conducting tape placed at an impedance plane. The elec- 
tromagnetic field over an impedance plane Z = 0 is analyzed by 
means of the Hertz magnetic vector Na = ¥(y, 2)X4 0 The function 

is presented in the form 


¢ =O + ¢, (3) 
where function p, determines the given field of incident waves and 


function Y- determines the field of dispersion waves. The disper- 
sion field is analyzed i ae a functional] combination 


az + py = gf (4) 
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8/109/62/007/001/009/027 a, 
Diffraction of waves at a tape eo. D201/D301 
in which function f satisfies condition ' . 
of _ By + 
az = O at z= 0. (5) 


The author then uses the results obtained by him earlier, in which 
inverse transition over to function Wz, y) was given as 


Ya f+ SET ceihy f em thy (3t - pf)dy - er) ethy gt - pf)dy) ‘ . 
6o ; 


(n? = k? + p*), (6) 
to show that the problem of determining the diffraction of waves 
over a rectilinear ideally conducting tape at an impednace plane 
reduces to determining the coefficients of the resolution of func- 
tion f into an infinite system of linear equations 

fee) 


f= si a Ce, (E)ce, (%)- (26) 
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Diffraction of waves at a tape ... D201/D301 
Ea. (26) is obtained by introducing an elliptical system of coordi- “s 
nates po 
y = a chécos 7, z= a sh€ sin n (22) 


and by using particular solutions of the wave equation gl?) = Ce, (s) 
Ce, (1) (n = 0, 1, o+-), where Ce, (7) - the even Mathieu functions. 


The results obtained are used for numerical analysis of limiting 
cases. There are 8 figures and 14 references: 10 Soviet-bloc and 4 
non-Soviet-bloc. The reference to the English-language publication 
reads as follows: G. Blauch and H.E. Fettis, Subsonic oscillatory [ 
acrodynamic coefficients computed by the method of Reissner and 
Haskind, J. Aeronaut. Sci., 1953, 20, 12. 


SUBMITTED: November 28, 1960 
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8/109/62/007 /002/004 /0z4 
Gg G606 D201/D303 
ra 
AUTHOR: ask 
TITLE: Scattering of electromagnetic waves in meteor trails 


PERIODICAL: Radiotekhnika i elektronika, v. 7, no. 2, 1962, 
206 — 222 


TEXT: The author applies the approximate methods of the theory of 
material wave scattering to the problem in question. It is assumed 
that the electron concentration n in the ionized meteorite trail is 
an exponentially decreasing function of distance from its axis. The 
analysis of dispersion of normally incident electromagnetic waves 
can be then reduced to determining only one of the components Ey 
and H, for TM- and TE~ waves respectively. The use of apprcximate 
expressions for the distribution function of electron concentration 
cannot, however, be made to the same extent. For a TM-wave, the 
approximating radius r, cannot be determined in the same manner for 
all instants and the s truature of this dependence is totally diffe- 
rent for the short and long-wave cases. The author represents the 
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equation for Ey in a form coinciding with Schr&dinger's equation 

with the eid of which the dispersion of matter waves in a cylindri- 
cal region can be characterized. The dispersion amplitude and phase 
shift are determined. Approximating the ionized track by a cylinder 

of radius r,, the author obtains the external (Ex, Hx) and internal 

(Ey ye H,,) components satisfying the boundary conditions which to + 


some extent compensate for the transition from a smocth continuous 
electron distribution to its step-wise representation. Eventually 
it is shown that under the influence of the earth's Magnetic rield 
at heights more than 100 km, noticeable anisotropy of diffusion may 
take place which results in the disturbance of symmetry ot distribi- 
tion of electron concentration around the axis of the trail. The re. 
flection of radio waves from such anisotropic trails 1s studted and 
an expression for the reflection coefficient obtained, The refla..- 
ted signal is found to be dependent on angle #, formed by the axiu 
of the main trial and that of the anisotropic reflecting position 
of it and on angle 8 -- formed by the direction of the intident 
wave vector and y axis. It is stated that for these heigtits mure 
accurate processing of experimenta! data is L@quired in :ombaris 
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with requirements of previously derived formulae. There are 4 fi- 

gures and 9 references: 5 Soviet-bloc and 4 non-Soviet-bloc. The 
references to the English-language publications read as follows; : 
T.R. Kaiser, Ro. Closs, Theory of radio reflections from meteor ee gi 
trails, Philos. Mag., 1952, 43, 7, 1; N. Herlofson, Plasma resonar- 
ce in ionispheric irregularities, Arkiv. fys., 195%. 3, 15, 247: GQ 
« Keitel, Certain mode solutions of forward Scattecing by meteor 
trails, Proc. I.R.Eo, 1955, 43, 10, 1481, 


SUBMITTED: April 3, 1961 
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Gg, YOO D201/D303 : 7 
AUTHOR ° Khaski nd r Mo D. 
TITLE: Attenuation function of radiowaves scattered at the 


meteor trails 


PERIODICAL: Radiotekhnika i elektroni'a, v. 7, no. 2, 1962, a 8 
343 - 345 


TEXT: The problem of normally incident to the long-lasting ionized 

meteor trail radiowave scattering reduces to solving an integral (Z 
equation (Ref. 1: M.D. Khaskind, Radiotekhnika i elektronika, 1962, ee 
7, 2, 206). It is found that the ratio of intensity of scattered ae 
wavee to the density of incident intensity (denoted by Q and called , 
the scattering radius) is equal to O for the first Born approxima 

tion to the solution. The author deduces the second Born approxima- 

tion and obtains an approximate expression for Q. There are 2 refe- 

rences: 1 Soviet-bloc and 1 non-Soviet-bloc, 


SUBMITTED: July 10, 1961 
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KHASKIND, M.D. 


Wave excitation above a plane crested structure, Akust. zh 
7 n0.3:366-369 161, (MIRA 14:9) 


1. Odesskiy elektrotekhnicheskiy institut svyazi, 
(Waves) (Boundary value problems ) 
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